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Mr. Shimkus. We will call the hearing to order and I
will recognize myself 5 minutes for an opening statement.

As most of you know, this is the Environmental
Subcommittee's third hearing over the last 2 months dealing
with fuels and vehicles. Our first hearing provided an
overview of the future of personal transportation and I
believe there were two key takeaways, one that the internal
combustion engine running on petroleum and plant-based liquid
fuels remain the major player in the decades ahead. And two
that battery electric vehicles will continue to make inroads
in the marketplace.

Our next hearing expanded on that first point
specifically that since the internal combustion engine and
liquid fuels are going to be around for awhile we should
consider new ideas for improving them, namely, a high octane
fuel standard matched with vehicles whose engines are
optimized to run on these fuels. Ideally, a range of higher
octane fuel blends could lead to as much if not more ethanol
use than under the RFS while giving vehicles significantly
improved performance and fuel economy.

Today we focus on the second point, the battery electric

vehicles, EVs, are gaining in market share and that the
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internal combustion engine has significant competition for
the first time in a long time. This hearing will delve into
the question of what these changes mean for everyone involved
in fuels and vehicles and most importantly what they mean for
consumers. I thank our diverse panel for being here today
and providing a variety of perspectives.

I should add that we are focusing on EVs and not other
alternative vehicles like natural gas vehicles or fuel cells
for example, mainly because projections from the Energy
Information Administration see EVs as the fastest growing
alternative. Of course, only time will tell which wvehicle
types will catch on.

When we think of larger EV fleets, one of the first
questions that come to mind is where all the extra
electricity is going to come from to power them. After all,
EVs are not going to be a good deal for consumers if the
electricity is expensive. I am certain we will hear from
several witnesses on this point, but I would like to add that
I believe coal-fired generation will have an important role
in providing affordable electricity and making an EV future
work.

Fueling infrastructure is also an issue. We currently
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have 150,000 liquid fuel retailers along our nation's roads
and highways and you can fill up in about 5 minutes. It is
hard for EVs to compete with that level of convenience, so
charging infrastructure and charging times are still a
challenge. As the nation's vehicle mix changes, we may need
to re-think past fuel and vehicle policies. For example, the
Renewable Fuel Standard was last amended back in 2007 when we
assumed that gasoline demand was on a one-way trip higher.
We know now that those assumptions were overstated and will
be even more so if EVs continue to gain market share. This
doesn't necessarily mean the RFS needs to be amended in light
of EVs, but Congress should at least look at the matter.

Automobiles are the second biggest family expense after
home so the stakes are high. I look forward to a thorough
discussion and again I thank our witnesses.

I have some time. Would anyone else —-- I will yield to
the gentlelady from Tennessee.

[The prepared statement of Mr. Shimkus follows:]

**********INSERT 1**********
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[The prepared statement of Mr. Walden follows:]

**********INSERT 2**********
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Mrs. Blackburn. Thank you, Mr. Chairman, and thank you
to the witnesses for being here and for this hearing. In my
district in Tennessee we have Nissan which is located right
in Franklin, we have GM at the Spring Hill facility working
on the Ecotec engine, and we hear from automakers and auto
dealers about EVs. We are interested in looking at going
forward the strength of that battery, and the chairman has
well laid out some of the questions that we as a committee
have.

We also are looking at the acceptance by the public.
Last year in my district, in 2016, 67 percent of the cars
that were sold were in the truck category. They were small
trucks, light trucks, SUVs, crossovers. And looking at
acceptance and then looking at how the EVs will move into
that market that is where I will center my questions with you
today. I look forward to hearing what you all have to say
about this. And as always with us in Tennessee this is an
interesting topic and we welcome you. I yield back.

Mr. Shimkus. The gentlelady yields back to me. Anyone
else seeking the last 30 seconds, if not, I yield back my
time and I recognize the ranking member, my friend Mr. Tonko,

for 5 minutes.
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Mr. Tonko. Thank you, Mr. Chairman. Before we start
the clock, if I might I want to acknowledge the presence of
Albany County Executive Dan McCoy who just joined us. It is
great to have you in town, Dan, and thank you for your work
on transportation issues.

Thank you, Mr. Chair. And thank you to our witnesses
for joining us this morning. Much like this subcommittee's
future of transportation fuels and vehicles hearing in March,
the assembled panel represents a good overview with diverse
perspectives on today's issue, the current state and future
of electric vehicles. 1In recent years, despite more options
for fuels and improvements in fuel economy, transportation
has become the leading source of greenhouse gas emissions in
the United States.

Greenhouse gas reductions are occurring much more
quickly in the power sector. It has become clear that
shifting transportation emissions into electricity generation
is not only an effective, but a necessary means for our
country to make major strides to address climate change. EVs
will continue to become cleaner as the nation's electricity
supply moves towards a more low and more zero emissions

energy resources. This has already been recognized by
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151 countries around the world, so it is my belief that electric
152 vehicles are not only essential they are inevitable.

153 But we do not need to look as far as China or Europe to
154 see the desire to promote EVs. Cities and towns across our
155 country are launching smart community projects, many

156 including EV charging sites to make their communities more
157 connected and efficient. I expect we will hear about the
158 benefits of EVs, chief among them the opportunities to

159 improve air quality, reduce gas emissions, and save consumers
160 from fuel costs.

161 Despite these benefits, it is important to acknowledge
162 that the internal combustion engine is not going to disappear
163 overnight. In the subcommittee's previous hearing we heard
164 estimates of how long it might take for the nation's wvehicle
165 fleet to turn over. Even with a growing adoption rate of
166 EVs, conventional vehicles will remain a staple of our

167 vehicle fleet for decades to come.

168 Today we should hear about a few aspects of the future
169 of electric vehicles. First, what is the state of EV

170 technology development? In part due to investments by the
171 Department of Energy in recent years, batteries' costs have
172 declined and their effectiveness have improved dramatically.
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173 According to DOE's 2016 Revolution Now report, the cost of EV
174 batteries produced at high volume decreased by 73 percent
175 between 2009 and 2016. Automakers are now offering many more
176 vehicle options with ever-increasing ranges at a variety of
177 price points. Continued federal investments in R&D could
178 unlock the next big breakthrough in fast-charging battery
179 capabilities or vehicle-to-grid smart technologies.

180 Second, what barriers still exist to broader EV

181 adoption? These may include increasing consumer education
182 and acceptance, deploying new charging infrastructure, and
183 addressing regulatory hurdles. Regulatory action often lags
184 behind technology. This has been true of charging

185 infrastructure which is outstanding questions about where to
186 build it, who can own it, and how to ensure broad public

187 access at affordable rates. Some of these questions will be
188 determined by state governments and PUCs such as the

189 development of off-peak charging rate structures. But

190 clearly there are things Congress can do to incentivize EV
191 purchases and infrastructure build-out.

192 Finally, where are we heading? The trends are positive
193 for greater EV adoption. I want to highlight a portion of
194 Ms. McKernan's testimony, and I apologize for spoiling it,
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but what A-A-A, AAA, has identified is worth mentioning more
than once. Between 2017 and '1l8 there were pretty
significant shifts in an increasing number of Americans that
want to buy electric for their next vehicle and a decreasing
number of Americans concerned about access to charging
locations which is still the biggest concern for buyers. It
is clear that even in a short amount of time, consumer
acceptance is growing and range anxiety is beginning to
decline. My guess based on the trends is that concerns over
range, charge time, and price will continue to decline
especially as more infrastructure is built to support the
growing EV fleet.

Perhaps the most important trend which is outside of
Congress's control is that many other countries have already
set ambitious EV goals. Some are even proposing to ban
internal combustion engines entirely in the decades ahead.
EVs will be heavily utilized around the world which is why I
believe this transition is inevitable. It is my hope that
our federal R&D investment continue to support the research,
design, and manufacture of EVs here in the U.S. in the face
of increasing global competition and market opportunities.

Mr. Chair, I believe that cleaning up our transportation
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sector is important regardless of our vehicle and fuel mixes.
That means improving fuel economy, developing new low
emissions liquid fuels such as advanced cellulosic biofuels,
and deploying a much greater number of electric vehicles. If
we continue to identify and address barriers, I am certain EV
adoption will increase substantially.

So I look forward to hearing more about the current
state of EVs as well as what federal, state, and local
policymakers can do to continue to incentivize adoption to
ensure that the trend of greater EV deployment continues.
With that I thank you, Mr. Chair, and I yield back.

Mr. Shimkus. The gentleman yields back his time and the
chair thanks the gentleman. The chair now recognizes the
ranking -- let me delay for a minute -- the ranking member of
the full committee, Congressman Pallone from New Jersey, for
5 minutes.

Mr. Pallone. Thank you, Mr. Chairman. I am pleased
that we are finally having a hearing to discuss electric
vehicles or EVs. These vehicles are transforming our
transportation sector to the benefit of both consumers and
our environment, and I strongly support efforts to advance

electric vehicles whether they be tax credits for EV
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purchases, assistance for the deployment of EV charging
infrastructure, and federal investment in vehicle and battery
research.

Unfortunately though, progress in transportation
modernization and fuel economy is under direct attack by the
Trump administration. Recent reports indicate that the
administration plans to undermine the 2012 agreement made
between the auto industry, the State of California,
advocates, and the Obama administration to increase the
efficiency of our transportation fleet.

And this is extremely shortsighted and now comes word
that President Trump intends to preempt California, a move
that appears driven mainly by Administrator Pruitt and right-
wing ideologues to benefit their favorite special interest,
the petroleum industry. At the same time, the administration
is indiscriminately giving companies of all sizes waivers of
the Renewable Fuel Standard undermining that program as well.

So the administration's efforts to gut enhanced fuel
economy standards couldn't come at a worse time. Emissions
in the transportation sector are continuing to grow. They
now exceed those of the electricity sector. In 2017, the

cost of weather related disasters hit a record $306 billion,
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and just last month we hit another grim milestone.

Scientists recorded concentrations of heat-trapping carbon
pollution in the atmosphere above 410 parts per million for
an entire month. The last time carbon dioxide concentrations
were at that level was 3 million years ago when seas were 66
feet higher and human beings did not exist.

So we can't continue down this road. To avoid further
catastrophic climate impacts we must use every tool available
to reduce greenhouse gases. EVs are one of our most critical
tools to do this. In the face of a drastically changing
climate we can't afford to move backwards on vehicle
electrification. I believe the future for electric vehicles
is promising and their lower operating and maintenance costs
offer significant benefits to American consumers.

As technologies improve and costs continue to climb,
consumers will continue to demand cars that save money and
help preserve a livable planet for future generations. EVs
have been sharing the road for some time now with
conventional vehicles. As with any transformative
technology, there are still various to widespread EV
adoption, some of those are technological, other barriers are

created by shortsighted entities who have a financial stake
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in the status quo and little stomach to push forward the
electric platform that most auto companies' CEOs admit is
critical for the future of their industry.

And the growth of the EV market even in the face of
scant advertising and limited availability is a testament to
American innovation and consumers' desire for these vehicles.
Continued investment in EVs and charging infrastructure can
only yield positive benefits for our environment, the
transportation industry, and the American people. So we need
smarter energy infrastructure and cleaner vehicles. Many
cities across the country are taking the lead, and it is time
that we do that at the federal level to support these
efforts. I would like to yield the remainder of my time to
Congresswoman Dingell.

Mrs. Dingell. Thank you, Ranking Member Pallone. We
have all been paying attention to the discussion about fuel
economy standards and it is clear that electric vehicles are
an important part of getting there. The fact of the matter
is auto companies are building EVs, but we need to figure out
how we are going to encourage more consumers to buy them and
that is a challenge we all have to tackle together. We need

to use this hearing to understand the barriers to EV adoption
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and deployment, how we combat range anxiety, and we build out
an infrastructure that we need to support electric vehicles.

This closely relates to fuel economy standards and I
will talk about this more on my questioning, but want to
close with a final comment. We must maintain one national
program for fuel economy standards that keeps California at
the table. We need stringent standards that improve over
time but that also reflect current marketplace realities like
the low cost of gas and low rate of EV adoption.

We are entering a critical phase. We can either come
together on a negotiated solution that continues upward
progress and sets standards through 2030, or we can have a
costly legal battle where nobody will win and we cede
American leadership in this area to overseas. I hope that
this administration, California, and other stakeholders will
roll up their sleeves and get to work on a negotiated deal on
fuel economy. Failure is simply not an option, it hurts too
many people. I yield back the balance of my time.

Mr. Shimkus. And the gentleman yields back his time.

The chair wants to thank you all for Jjoining us today.
It is a diverse and a very interesting panel. And so we will

start, first of all, and remember your full statements have
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been submitted for the record, you will have 5 minutes to
kind of summarize that and we will go into a question and
answer period.

So we will begin with Megan McKernan, Manager,
Automotive Engineering, Automobile Club of Southern
California, on behalf of AAA. Welcome, you are recognized

for 5 minutes.
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STATEMENTS OF MEGAN MCKERNAN, MANAGER, AUTOMOTIVE
ENGINEERING, AUTOMOBILE CLUB OF SOUTHERN CALIFORNIA, ON
BEHALF OF AAA; MITCH BAINWOL, PRESIDENT AND CEO, ALLIANCE OF
AUTOMOBILE MANUFACTURERS; GENEVIEVE CULLEN, PRESIDENT,
ELECTRIC DRIVE TRANSPORTATION ASSOCIATION; BOB DINNEEN,
PRESIDENT AND CEO, RENEWABLE FUELS ASSOCIATION; GEISHA
WILLIAMS, PRESIDENT AND CEO, PACIFIC GAS AND ELECTRIC
COMPANY, ON BEHALF OF THE EDISON ELECTRIC INSTITUTE; FRANK
MACCHIAROLA, GROUP DIRECTOR, DOWNSTREAM AND INDUSTRY
OPERATIONS, AMERICAN PETROLEUM INSTITUTE; DAVID REICHMUTH,
SENIOR ENGINEER, CLEAN VEHICLES PROGRAM, UNION OF CONCERNED
SCIENTISTS; AND, DYLAN REMLEY, SENIOR VICE PRESIDENT, GLOBAL
PARTNERS LP, ON BEHALF OF THE NATIONAL ASSOCIATION OF
CONVENIENCE STORES AND SOCIETY OF INDEPENDENT GASOLINE

MARKETERS OF AMERICA.

STATEMENT OF MEGAN MCKERNAN

Ms. McKernan. Chairman Shimkus, Ranking Member Tonko,
and members of the subcommittee, thank you for the
opportunity to testify at today's hearing. My name is Megan
McKernan and I am the manager of Automotive Engineering for

the Automobile Club of Southern California. In that role I
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lead the team of automotive engineers responsible for
evaluating alternative fuel vehicles for our annual Green Car
Guide. I am also a race car driver, so I am one of those
lucky people that gets to apply my passion for cars with my
job.

With over 100 years of experience, AAA is a trusted,
independent authority in the automotive industry. AAA
experts serve on SAE committees responsible for setting
automotive standards and participate in the Auto-ISAC working
group responsible for vehicle cybersecurity guidelines. Most
importantly, AAA serves 58 million members and is a leading
traffic safety advocate. 1In the time I have today I would
like to focus on a few key points from the more detailed
testimony submitted for the record.

AAA has invested significant resources into
understanding and evaluating vehicle ownership trends, fuels,
automated vehicle technologies and electric vehicles, and
surveying consumer trends. One of the key investments we
have made in this area is the Automobile Club of Southern
California's Automotive Research Center, ARC, located in Los
Angeles, a premier vehicle emission test laboratory featuring

state-of-the-art facilities and equipment operated by a team
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of highly qualified engineers and technicians.

The pace of battery EVs and plug-in hybrid vehicles
being introduced into the national fleet is likely to
accelerate especially as technology trends ramp up due to
changing consumer preferences, lower ownership costs, and the
adoption of connected and autonomous vehicles. In fact,
according to a new AAA survey, 20 percent or 50 million
Americans are likely to go electric for their next vehicle
purchase, a jump of five percentage points from just a year
ago.

Since 2010, the AAA Green Car Guide has become a trusted
source of information for buyers who are looking to maximize
the value of their purchase. A team of ARC engineers with
more than 75 years of combined automotive experience conduct
the evaluations of a variety of new alternative wvehicles
including hybrid or plug-in hybrid, battery electric,
compressed natural gas, hydrogen, other alternative fuel
vehicles, or have category leading fuel economy set by the
U.S. EPA for the annual AAA Green Car Guide.

All vehicles are evaluated in thirteen different
categories in real-world and test track evaluations using

testing procedures developed by SAE standards and custom
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400 procedures employed by the ARC to provide useful information
401 to members and consumers. Vehicles are rated on the criteria
402 that matter most to car buyers including ride quality,

403 safety, and performance. In 2018, we evaluated 74 vehicles
404 and based on our findings awarded AAA's Top Green Vehicle
405 awards in several categories. The complete guide has also
406 been submitted for the official record and is available

407 online for consumers.

408 To better understand what the public thinks about EVs,
409 AAA also conducted a consumer attitude survey on EV

410 purchasing trends. So what did we find? Two in ten

411 Americans say they are likely to buy an electric vehicle the
412 next time they are in the market for a new or used vehicle,
413 an increase from 15 percent over 2017 survey results. We
414 also learned concern for the environment is the top reason
415 consumers are likely to purchase an EV, followed closely by
416 lower long-term ownership costs, access to the newest

417 technologies, and then access to car pool lanes.

418 And range anxiety, previously a serious concern for

419 consumers, is beginning to ease. More charging options is
420 reducing consumer anxiety and making EVs an attractive

421 vehicle purchase and viable transportation option for a
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422 variety of trips, including longer journeys that may require
423 fueling options as convenient as filling up at the local gas
424 station. With more consumers looking to purchase an EV, the
425 AAA Green Car Guide is a valuable resource for consumers who
426 are looking for the right electric vehicle or alternative
427 fuel vehicle for their next purchase.

428 Over the coming years, automakers will make EVs a higher
429 priority in their research and development efforts and the
430 next generation of EVs will feature the most advanced

431 technology our nation's roads have ever seen. Whether it is
432 EV or autonomous vehicle, the importance of well-maintained
433 roads and bridges cannot be ignored. Infrastructure

434 improvements and system upgrades will need to incorporate
435 electric vehicle charging, intelligent transportation, and
436 connected vehicle technologies to ensure networks are built
437 and maintained to support all levels of connectivity that
438 will benefit users and improve safety.

439 In closing, AAA 1is committed to doing its part to

440 provide accurate information to help consumers on all things
441 automotive. Through our continued vehicle research and

442 consumer surveys to our work in traffic safety, we will look
443 for opportunities to make the nation's roads, vehicles, and
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drivers safer. Thank you.

[The prepared statement of Ms. McKernan follows:]

**********INSERT 3**********

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C.  20005-3701 www.nealrgross.com



448

449

450

451

This is a preliminary, unedited transcript. The statements

within may be inaccurate,

incomplete, or misattributed to the

speaker. A link to the final, official transcript will be posted on
the Committee’s website as soon as it is available.

Mr. Shimkus. Thank
Now I would like to
President and CEO of the

Manufacturers. Sir, you

you.
recognize Mr. Mitch Bainwol,
Alliance of Automobile

are recognized for 5 minutes.
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452 STATEMENT OF MITCH BAINWOL

453

454 Mr. Bainwol. Thank you, Chairman Shimkus and Ranking
455 Member Tonko, members of the committee. I am Mitch Bainwol.
456 I run the Auto Alliance which is comprised of 12

457 manufacturers headquartered in the U.S., in Europe, and in
458 Japan, and we are responsible for about 80 percent of the

459 vehicles on the road today in this country. Next slide.

460 [Slides.]

461 Mr. Bainwol. Rather than read testimony, I am going to
462 run through a short PowerPoint deck and hopefully it will be
463 a little lively and at least some good images here for you.
464 The first slide shows world vehicle sales 1996, 20060,
465 and 2016 by region, and what you see is one phenomenal growth
466 in sales. So mobility is alive and well and we are probably,
467 2017, closer to a hundred million units. When you think

468 about the next decade a billion cars will be put on the roads
469 of the world. What you also see is that the U.S. is a very
470 mature market. We are relatively stable in terms of sales.
471 And you see China ramping up, so China is clearly the world
472 leader in terms of unit sales. The question for us really,
473 ultimately, is who will be the world leader when it comes to
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innovation and we want that to happen here. Next slide.

We are talking today about powertrain. I think when you
reflect on the broader question of mobility there are four
different trends going on. One is powertrain, another is
connectivity, another is the trend toward autonomy which this
committee has addressed, thankfully, and the last is sharing,
and these are all independent trends but they are
interactive. And when you have a conversation about
powertrain I think you have to look in the context of the
broader question. Next slide.

Around the world, and this was, I think, suggested in
Mr. Tonko's statement, we are seeing policy made to either
phase out liquid fuel, ban liquid fuel, or set EV targets.

So this is happening in a very, very dramatic way. We are
global companies and we are having to respond to that global
reality when it comes to policy. That is also happening in
the U.S., more so in California and what are called ZEV
states, states that follow the California model. But we are
seeing policy induce electrification, and the question really
is how you align what is happening in the marketplace with
what is happening with policy. Next slide.

What you see here, very quickly, is a timeline of
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496 announcements by the companies responding to the global

497 interest in electrification. Next slide.

498 You see the green bars show from 2011 through 2017 the
499 number of models available to the public when they go into
500 showrooms to buy a car and it has gone up by about 980

501 percent from 2011 to 2017. So we are offering many more
502 models but consumers literally are not buying it just yet.
503 EVs represent about 1.2 percent of the marketplace. If you
504 add in hybrids you are getting closer to about 3 percent.
505 The next slide tells you why this is in part happening and
506 one reason is the success of the conventional engine. From
507 2005 to 2017, the conventional engine is up 30 percent in
508 terms of fuel economy and so that does make the guestion in
509 terms of the economic calculus a more complicated one for the
510 consumer. Next slide.

511 Here you see the relationship between gas prices and the
512 adoption, the purchase of alternative powertrains and it
513 looks 1like an Olympic event. It looks like synchronized
514 swimming. It is just directly correlated, and so

515 policymakers can make policy but what happens in the

516 marketplace has a huge impact in terms of buying behavior.
517 The next slide shows the bottom line in terms of where
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we are and the red line is the share of the marketplace that
is gas and diesel. The blue line is the share of the
marketplace that is a combined hybrid, plug-in, and electric
and the circled percentages are the delta between gas,
diesel, and alternative powertrains. And from 2011 to 2017
that net has gone from 96 percent to 95 percent, so in other
words it hasn't really moved. We all expect it is going to

change at some point, but it has not yet changed.

I have two more slides. This next one is a bit
complicated, but it reflects -- I can deconstruct it pretty
quickly and easily. It reflects, and I believe you may have

a copy of this and we will make sure it is available to you,
this reflects the ZEV percentages in 2013 and in 2017 by the
states on the Energy and Commerce Committee. So, overall,
ZEVs were 0.6 of the marketplace in 2013, in 2017 nearly
doubled to 1.13. 1If you look at California, there you see a
material change.

So, for the California members, up from 2.34 to 4.81,
California is alone in this respect. Other states are not
moving quite as rapidly. It is also important to point out
Georgia, where the ZEV credit, the tax credit, was removed

and there the number actually fell. So there is a direct
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relationship between the availability of tax credits and
adoption.

Finally, the last slide, I just want to make a point
that the job of Congress is hard and sometimes policies
conflict. If you care about the environment and that is your
driving passion in CO2 reduction then you are looking to
promote electrification and that all makes sense, but that
obviously drains the Trust Fund. If you are looking to build
an infrastructure then you want a robust gas fund and that
unfortunately is inhibited by electrification and by the
improvements in conventional engines.

At any rate, I appreciate the opportunity to testify and
this is a kind of sardine panel, but I would look forward to
the questions.

[The prepared statement of Mr. Bainwol follows:]

**********INSERT 4**********
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Mr. Shimkus. Thank you very much.
The chair now recognizes Genevieve Cullen, President,
Electric Drive Transportation Association. You are

recognized for 5 minutes. Thanks for being here.
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STATEMENT OF GENEVIEVE CULLEN

Ms. Cullen. Thank you. Good morning Chairman Shimkus,
Ranking Member Tonko, and members of the committee. I am
Genevieve Cullen, president of the Electric Drive
Transportation Association. Our membership includes the
entire electric drive value chain including vehicle, battery,
and component manufacturers as well as utilities and
infrastructure developers who are advancing e-mobility.

Using electricity to power a hybrid, plug-in hybrid, battery
and fuel cell electric vehicles enhances our energy security
with fuel diversity and ensures our competitiveness in the
global race for new technology while reducing transportation
costs and emissions.

A brief look at the numbers, the same numbers that Mitch
uses but from a slightly different lens shows a growing
market for electric drive, since the commercial scale
introduction of plug-in vehicles in late 2010 the electric
drive segment has grown from two to almost fifty models
including three models of fuel cell vehicles. More than
800,000 electric vehicles have been sold to date and annual

sales are continuously increasing. 2017 sales showed a 71
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percent increase over 2015 in the face of stable and low gas
prices.

The diversity of the electric drive market is also
increasing. We are seeing a expanded offerings across a
range of price points in vehicle categories including trucks,
buses, and mobile equipment. Looking ahead, a surve